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the suddenness of the squall, have been lost. Three 
zones in the life of a squall can be discerned; first, th2it 
in which the squall begin*, a i d  where it is impossihle to 
give warning; second, that in which the squall rearhe-; 
its maximum effectiveness, for which waniinp we inilis- 
pensable; and third , tlirit in wliich the squall is Ilecreasiiig, 
in which warnings are unnecwsttry. The military sclllnll- 
warning service of the French 8miy wa3 estrtl-,lished to 
coinhat the seronit stage, in which the phenomenon is 
most dangerous. To determine the existence of sclrialll; 
and their characteristics, to e-tiniate their forw and the 
c-langer they present. and to clissemiiinte the information 
to those interested, were the functions of three distiurt 
divisions in the warning service: The first by the o l w r -  
vation posts (postps ~'o~8ei ' i ' r I . t ,~ ,0n,) ,  the seroncl 1)y tlle 
central office where the repor+ werc rweiw!l, t t ~ i i l  tlir 
third by the sersrit~ de tlifwron. The wnrning service 
was very eficient and wzis usudly able to warn aik-servir*e 
units threefourths of an hour before the iirrivd of the 
squall: it is estimated tliat wch warning.+ wwe given i n  
85 per cent of the squall.;.---(-'. 2;. .If. 

FORECASTINQ LINE SQUALLS IN WEST AFRICA. 
By R. HUBERT. 

Cornptes Rendus, 168, har. I#, 1919, pp. 66i-570.J 
[Abstract reprinted from Science Abtlraefa July 1919, pp. 312-313. Origllurl article in 

From observation.< made in Senegal in winter it can 
he shown that line squalls, similar to those ex erieiicetl 
in northwest Euriipe, oocitr in tliat rcgion aEo.  lie 
mean direction of propagtition is, however, from east to 
we;t, instecltl of from wed to elt<t, which is tlie mean 
(1irec.t.ion of propagation of tlie line q i t  sll~; of our lntitutles. 
The memi relori tp of proptqation is 60 1eilometei-s per 
hour, the extremes being 44 illiil 72 kilometeis per hour. 
' h e  tlirertion of the line  long whivli the c-liaturhance is 
found nt any time is getier;dly north-south. The length 
of the line may exceed 100 kilonietCri, :i.ntl tlic passage 
nf A squall has haen trwcd for huntlre~l~ of kilometers 
Xotiiiiig is raid :is to (:Iitinge< of  wii i t l  an11 weather 
~~lcc~om~~anyiug tlicse line squall.;. Furtht!r chervations 
;we neatled in (li+tprivts adjarelit t i )  Senegal in order to 
inve..;tigiite tlicie squalls mort! precisely, hut dready 
siifFicii+nt stoations s s i a t  in Senegd tri  permit of a. wiirning 

- c-if the approac,h of the scluall to hn iwierl n fern hours 
(up to sis or eight) in a.dvance of the event. --R. C'. 

NOTES, ABSTRACTS, AND REVIEWS. 
PROGRESS OF METEOROLOQY. 

Ry W. H. DINES. 
[Extrwts from Nnfrrrr. Ynv. C,. l!W. pp. 2!7-24%] 

"The progress of meteorology cluring the lnst 51) yenix 
has been very marked. RS may be seen by n casunl refer- 
ence to the current meterologicitl literature of tlic periotl 
lS65-1875; to a great estent, i t  resembles the emergence 
of nstronomy as an exact science from the oltl astrology, 
hut  it must be confessed t1in.t the Kewton nf metseordoc,r?- 
l i m  not yet np eared. 

of his time in a w i n  hunt for weather sequences, ani1 t.lii3 
principle of post h r  p ~ p t t ~ r  hoc llelrl full swnv: thc 1:i;b-S 
of motion and thc 11i0r~ i-ecwitly iliscovere(1 hws of 
thermodynamics were i i i  Inoat. CRRW complet,ely igtii)rrtl. 
or a t  leltst considered its not heing ilppliciihlo t.o nicctcwr- 
ology. This has heen largely chrtngec-l for tlic hct t,er, 
tind one does not now espcct to find a rold m e a  esplainerl 
as being due to the c'lc.scent of air in nn aiiticlycoiic from 
8 higher and colder region. Pcrlinps tlie peiiclulum hns 
swung too fsr the other way,  ~ i i t l  niatheniaticril nndysis 
may sometimes be used when i t  is not applicttble. On 
the assumption tshat air is IL d e c t  fluid, it follows from 

to a steady current of wind will oHer 1 1 0  resist,nrice t.0 
_. that wind, n result obviously iiiconsistent wit.h the fac,ts. 
i'he assum tion metle cim not he justified, aut1 one can 

making assumptions if the result of B comples mnthe- 
matical investigation into ix nieteorologicitl c uestion is to 

useful and often inilispensable a.id to meteorology, tmd 
of late years especially, although far from esclusively, 
by their means many useful cletlurtioiis have hem 
drawn. ' ' 

The remainder of the paper discusses recent ndvances 
in the study of cyclones and anticyclones, being essen- 
'tially a suminary of the niatsrial presented by the ai.u- 

"1Tiftyyeili.s E ack thestudent of meteoiwlogyspent much 

a strictly mathen:atictil a n ~ i  P p i s  thiit, tt sphere exposed 

not help P eeling that great caution should he used in 

be trustworthy. Mathematics, however, n k ord a most 

THE AMERl CAN METEOROLO(iICA1. SOCl ETY. 

" The orgi~iiiz:tbiori t!ie 9tiic:rir.an Met,eorolngicnl 
Society on December 29, 19!!), in St. Louis, Mi). * * * 
marks the hc.ginning of it morctment not only to push 
foi.\n.:u~l investigntions of me:ither processes and cliniatic 
conditions. hut rilso t,o wiilen thc. ~:a!ii:ihle applirntiim 
of the hio;~-Iwlgc alremly :i.t hii.ti(l. The great ~ s c  of 
nietpcirolopr i;i w:irf:ire l i : ~  siiown t,h,it tlicre :ire I:?rge 
possihilitiw of c ~ ~ t ~ i ~ i l i i i g  i t  ruucmli mnre t.lioroughly into 
dninst. txx-tyy liiici of hiim:?ii C I ~ : . ~ P ~ Y O T . " ~  Signifiraint. of a 
recc.igtiition of this is the tiwt. that nriirly luilf of t,ho resent 

frssIoii:i~l mct,corologist,s, or i iitcrrstetl merely ns amateurs. 
Thc objects of t.lir scwic.t>y iis stat.etl in tlic constit,ution 

iwr : * '  The zidrmicwnent niid tliffusiori of knowledge 0.f 
niet~rorology, inchluiling c.linint.cilngy: a:id the develop- 
ment of its application to puhlic Iicnlt,lt. n.gricwlt.ure, engi- 
11 eeri ng,. trnr is por t,n t.ion b ~ -  I ntitl :I I i I 1 in1 ail d wit t,en\-ti.gs, 
nti.vigation of t>he air alii1 rwmns, and other fornis of 
iriilustry ant1 coniniwc'e." To ciirry out, these cib,ject,s 
1 1  committees h a w  been formed: 4 to hrtve in hanil t,he 
.rdvnncenient :iiid diffusion of knowlcrlge of nieteorolo.qv, 
iintl 7 to hai.re charge of the t l e r e l o p m ~ ~ t ~  of t,he numerous 
111) Acations of meteorology to Iiumnn n.ff n.irs. b t,otd of 29 pitpers were presented nt t,hree. sessioni; !If 
the society in St. Louis, Deceniher 30 and 31,1919, and 111 
two sessions n t  II co0rdintLt.e meeting in New York City 
January 3. Joint, sessioiis were held with tho Americwi 
Physical Society and with the Associtition of American 

Teachers. In this issue of the REVIEW 

mcnihersliip of n ~ n . r l ~  600 is roiti >oscrl of ~ w p l e  w P io 1-intl  
use for niet.erlrtilogy in t.~ipir v-oii, pct u- 1' io :we not pro- 

(ieographeiu and National Council 

lishecl five ljf these papers iii full, est,ensive excerpt.s 
11 Excerpt from the Billletin of the Am. Meteorologicst Society. Jon., 1921, vnl. 1. 
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three, and abstracts of 12. Abstracts of the mostinterest- 
ing discussions are included. The following nine are 
mentioned here by title only, for the reasons gven: 

Progress of American Meteorology In 1919. By C. F. Brooks. [The contribu- 
tions in the REVIEW for the past 13 issues tell the story of this progress. This papr 
was founded on an article, Meteorology and Climmstology,” in the American I ear 
Book, 1919.1 

How the American. Meteorological Soclety can serve geography teachers. 
By C. F. Brooks. [Of limited Interest.] 
Alms and achlevements of the Blue HI11 Observatory. By Alexander McAdie. 

[To be published In full elsewhere. Not easily subject to abstracting.] 
Plans for establishing a network of meteorologleal stations In Palestine. 

By P. W. Etkes, New York. [Simply a statemat of plans.] 
Sunshlne In the Unlted States. By R. DeC. Ward. [Published in the Nov. 

1919, REVIEW, p. 794-795.1 
Bxplanatlon of eculiarltles of flying in the wind. By J. G. Coffin. [Published 

in Aviation, New Ark ,  Dec. 1,1919, vol. 7, pp. 38-3S.3 

The followingthreeare to bepublishedine~tendedforminlaterissuesof theR~Vr~w:  
Use of laws in teachlng cllmatology. By S. 8. Vishtu. 
Preliminary steps in making free-air pressure and wind charts. By C. L. 

Clouds and their signlcance. By C. F. Brooks. 
Yeisinger. 

A BUNDLE OF METEOROLOGICAL PARADOXES. 

By W. J. HUPPHBEYS. 
[Excerpts from residentlal address Washington Phil hical Society Jan. 31,1920; 

also, preventei in part before Arnlricsn Meteorologicxociety, St. Lips,  Mo.. Der. ao, i~n9.1 

The scientific pnrndos is only an esce tion to some 
familiar but too inclusive ~eneralizntion. 
both the appeal of the rizdle and the charm of surprise- 
the suprise, the instant the truth is soen, of a sudden and 
unexpected discovery. 

1. Air pushed north blows east (the to the deflec- 
tive eft’ect of the earth’s rotation). 
3. Rain dries the air (since rain is formed from water 

vapor reviously esisting in the air). 

As everyone knows, the vertical circulation of tlhe nt- 
mosphere is only a grnvitational phenomenon consisting 
of the sinking of r e l a t idy  cold, and, therefore, also rela- 
tivel dense air, and its consequent lifting or forcing up 
of aJacent  air that happens to be comparatively warm 
and /i ht. In short, contracted air descends and es- 
pandefi air ascends (is buoyed up by the descending 
dellser.air). Hence, mass for mass, the w l u m c  of the 
ascending air is always larger than that of the descending 
air. The ratio between tho actual ascending and de- 
scending volumes, however, or masses, ma be anything, 
as illust8rated by chimney circulation, in w&ch the ascent 
is restricted to a comparatively small volume and mass 

rapidly, while the descend estends to a rela- 
?Ovingl tively arge volume and mass settling slowly. On tho 
average, thou h, considering both velocity of vertical 

ume, the atmosphere as a w ole is always ascending, a 
fact not on1 interesting itself but also of some impor- 

Whatever the volume relations between ascending and 
descending air may be, it would seem that at least the 
mass that goes up and the mass that eventually returns 
must certainly be the same. But, on the contrary, they 
indeed are far from it, for one of the important constitu- 
ents of the atmosphere, water vapor, often amounting, 
in places, to 1 per cent, and occasionally to more than 
2 per cent of the whole, invariably ascends as a gas, as a 
distinct part and parcel of the air; but descends, in great 

P t therefore has 

3. hf ore air goes up than ever comes down. 

K‘ movement an % volume occu led, or velocity times vol- 

tance to bot K the aeronaut and the aviator. 

measure, not as a gas at all, not as any part whatever of 
the air, but aa a liquid in the form of rain, or a solid, such 
as snow and hail. 

Paradoxical, therefore, as it may be, a greater mass of 
air actual1 does go up-more by at lemt 20,000,000 tons 
per seconl the measure of world-wide precipitation- 
than ever comes down. 

4. To cool air, heat it; to warm air, cool it. [Heat- 
ed air rises and cools more than it was heated, and vice 
versa.] 

5. Not air that is heated, but air that is not 
heated, is thereby warmed; not air that is chilled, 
but air that is not chilled, is thereby cooled. 
[Heated air rises and is replaced by other air which is 
dynamically heated in descent, and vice versa.] 

6. Mixing brings the air to a nonuniform temper- 
ature. [When thoroughly mixed, the potential temper- 
ature of the air is the same; hence the temperature gad- 
ient is adiabatic and not isothermal.] 

7. The nearer the sun the colder the air. 
[The air rows colder with elevation-the nearer the 

parency to solar radiation it is heated mainly at the 
surface of the earth, and (2) because, a t  ordinary tem- 
peratures, it emits more radiation than it absorbs. These 
together so affect the density of the atmosphere as to in- 
duce vertical convections, and thereby to establish and 
maintain, throughout the region in which they are active, 
a rapid decrease of temperature with increase of eleva- 
tion.] 

8. The coldest air covers the warmest earth. 
[Refers to the air in the stratosphere, which is coldest 
over the equator. The temperature of the stratosphere 
seems to depend upon radiation from below, and conse- 
quently u on the effective temperature of the earth’s 

regions makes the effective temperature of the surface 
there less than that at middle and high latitudes.] 

9-10. As the days grow longer the cold grows 
stronger; as the nights grow longer the heat 
grows stronger. As the sun descends the temperature 
ascends. [Due to lag in heating and cooling the atmos- 
phere.] 

11. The absolute maximum supply of heat in any 
consecutive 24 hours is not at the equator but at 
the south pole. [As some one has remarked, “The sun 
shines day and ni ht  at the south pole.” The south pole 

earth is nearest the sun when the south PO e is best exposed 
to its rays. The altitude of the south polar region, the 
dryness of the air, and the lack of dust in the Antarctic 
atmosphere assist also .] 

12. The hotter the sun the colder the earth. 
[Statistics show that a t  sun-spot maximum the earth is 
colder than at sun-spot minimum. At spot masima there 
is less ozone produced in the upper rttmosphere because 
the ultra-violet rays, which are the ozone-producing 
agents, are retained in the then dustier solar atmosphere. 
Hence at  spot minima there will be more ozone in upper 
atmosphere of the earth. Ozone acts aa a shield that de- 
creases the radiation of heat from the earth, and thus 
keeps it warm, even though there is less total insolation. 

13. The sun rises before it is up; the sun sets 
after it is down [due to the bending of the rays by 
refraction]. 

* 

sun the col !!i er the air-bec.ause (1) owing to its trans- 

surface be 1; ow; but the heavy cloudiness in equatorial 

Y receives more inso 9 ation than the north ole, because the 


